The existing literature on research ability among clinical nurses in tertiary hospitals in well-developed areas in China is sparse. The aim of this study is to explore the level of research ability and its determinants among clinical nurses in China. A cross-sectional survey was conducted and a total of 627 registered clinical nurses were recruited and surveyed with the Scale of Nursing Scientific Research ability. T-test and One-way ANOVA were used in this study.
INTRODUCTION
Research ability is a multiplicity concept that includes many research aspects ranging from awareness, attitude, knowledge, skill, utilization, designing, data collection and analysis and presentations through participation (McCance et al., 2007; Akerjordet et al., 2012b) . According to the identification defined by Segrott et al. (2006) , there is an important distinction between developing research ability and obtaining research ability. The former focuses on the production of research and answering research questions, while the latter refers to enable individuals and departments to undertake research activities, through creating the essential infrastructure, environment, culture and credibility (Segrott et al., 2006; Akerjordet et al., 2012b) .
With the expansion of nursing roles and competencies, research abilities in nursing practice are recognized as significant competencies worldwide (Segrott et al., 2006; Severinsson, 2014) and are significantly important in providing health services (Newhouse et al., 2011; Brooks et al., 2017; McKee et al., 2017) . Studies have found that research ability has benefits in promoting discipline of nursing (Purkis et al., 2008) , improving leadership (Severinsson, 2014) , providing support for nurses from different organizations (Severinsson, 2012) and facilitating the communication and collaboration between hospitals and academic institutions (Wilkes et al., 2013) . In addition, the ultimate rationale for developing research ability among nurses is that it can enhance patientcentered care through evidence-based nursing practice, as well as providing higher and better nursing measures (Segrott et al., 2006; Akerjordet et al., 2012a; Landeen et al., 2017) .
Building research ability has been recognized as a priority in nursing research and development (Severinsson, 2014; McKee et al., 2017) . However, the previous studies demonstrated that barriers such as lack of designated time, research knowledge and skills, supervision, support, resources and funding prevented nurses from participating in research activities (Kajermo et al., 2008; Moore et al., 2012; Severinsson, 2014; Mitchell et al., 2015; Gullick and West, 2016; Bressan et al., 2017) which exert influence on the development of research ability.
Although several studies have been performed on seeking nurses' research ability in Western countries, evidence from tertiary hospitals in China, especially in Mainland is sparse. Thus, the present study aims to explore the level of research ability among nurses in tertiary hospitals in Mainland China and explore their influencing factors.
MATERIALS AND METHODS

Study design, settings and sample
A cross-sectional design was conducted at the People's Hospital of Nanhai District. A convenience sample was used. Nurses who met the criteria were recruited in this study. Inclusion criteria: registered or licensed practical nurse; and who provided direct care to patients. Exclusion criteria: who did not work in hospital during the survey period (including those who went out for further education and who took sick or maternity leave); and who was not the employee of the hospital where the study performed (including trainees and interns). Data were collected by using self-reporting questionnaires. The optimal sample size calculation was based on the results of using G*Power 3 (Faul et al., 2007) . A priori, linear multiple regression indicated that a total sample size of 189 was needed to achieve 95% power to get an effect size of 0.15 at the 0.05 level of significance.
Self-reported questionnaires were distributed to each ward after weekly head nurse meetings through presenting the study's objectives and the requirements of writing by researchers. Head nurse from each ward helped to convey the aim of this project, provide clarification about questionnaire items and answer questions at the department meeting and invited nurses to participate in this study. Interested participants met with the head nurse, filled the consent form and completed the questionnaires. A total of 728 registered nurses were recruited to participate in this study and valid questionnaires were 627 nurses (the response rate was 86.13%).
Measurement
The Scale of Nursing Scientific Research Ability
The level of research ability was assessed by using The J. Edu. Res. Rev. / Wang et al. 207 Scale of Nursing Scientific Research Ability (Pan and Cheng, 2011) , which was designed by the YIN-HE PAN from Shanxi Medical University in China (Pan and Cheng, 2011) . This scale has 6 dimensions and 30 items, including the ability of generating the research ideas (3 items), the ability of searching and reviewing literature (5 items), the ability of designing research protocol (5 items), the ability of practicing research (6 items), the ability of analyzing research data and material (5 items), the ability of writing a research report (6 items). The scale was a five-point ordinal scale (0-4), with a maximum score of 120 points. The total score was graded as low = 0-40, medium = 40-80, and high = 81-120, respectively. The higher score represents higher level of research ability. In our study, the Cronbach's α of research ability and its six dimensions were 0.98, 0.86, 0.89, 0.96, 0.97, 0.97 and 0.98 respectively.
Socio-demographic questionnaire
In this study, participants' characteristics including gender, age, foundational education, highest academic credentials, department, length of service, professional title, teaching experience, administrative position, the number of directing or participating in the research projects, the number of paper publications and the frequency of reading nursing research articles were assessed.
Data analysis
SPSS 22.0 software (Inc., Chicago, IL, USA) was used for data analysis. Descriptive statistics were presented as frequency, percentage; mean (M) and standard deviation (SD). All data met the criteria of normal distribution. T-test and One-way ANOVA were used to analyze determinants of research ability. Multiple linear regression analysis was utilized to estimate the independent determinants of research ability. The significance was accepted as P<0.05.
RESULTS
Participants
The demographic characteristics of the participants were listed in 
Ethical approval
The study was approved by the Ethics Committee of the People's Hospital of Nanhai District Foshan, Guangdong.
Level of research ability
The mean score for the research ability was 49.64 (SD 23.60, rang 0～120) and the each dimension index average score from high to low in turn was: the ability of generating the research ideas (2.06 ± 0.76), the ability of searching and reviewing literature (1.95 ± 0.79), the ability of practicing research (1.60 ± 0.94), the ability of designing research protocol (1.51 ± 0.90), the ability of writing a research report (1.51 ± 0.91) and the ability of analyzing research data and material (1.47 ± 0.90). In total, 38.27% of participants demonstrated low level of research ability, 50.88% of them had medium level of research ability and 10.85% of them had high level of research ability ( Table 2) .
Determinants of research ability among nurses
The results of T-test and One-way ANOVA showed that research ability was significantly different among nurses with different gender, age, education, departments, length of service, professional title, administrative positions, the number of directing or participating in the research projects, the number of paper publications and the frequency of reading nursing research articles (Table 1) . However, after adjustment for confounding by multiple linear regression, determinants including the frequency of reading nursing research articles (β=4.65; 95% confidence interval (CI) 3.64～5.67) and the number of participating in research projects (β = 7.04; 95% CI:3.01～11.08) were independently associated with research ability (Table 3) .
DISCUSSION
Main findings of this study
The findings of this study indicated that research ability in nurses was weak. The results showed that nearly 90% nurses of the survey thought their research ability as medium or weak, while only 10.85% evaluated good. One of the best research abilities of nurses involved in this survey was the ability of generating the research ideas, while the worst was the ability of analyzing research data. For the affecting factors, the frequency of reading nursing research articles and participating in the research projects exerted significant effects on research ability. They were was rarely mentioned in other studies (Shang et al., 2018; Wang et al., 2015; Wang and Yang, 2013; Li et al., 2019; Akerjordet et al., 2012b) , especially in China.
Interpretation
The findings of research ability among Chinese nurses in different dimensions were consistent with previous studies in China (Shang et al., 2018; Wang et al., 2015; Zhao et al., 2015; Li et al., 2015) . However, studies in other countries have been shown that nurses have higher research ability in accessing relevant literature and conducting interviews (Akerjordet et al., 2012; Friesen and Comino, 2017) . The differences may be explained by following reasons. First, most of the nurses in China had junior college as their foundational education which does not comprise much scientific research knowledge and skills. Second, there is still a shortage of nursing personnel in many hospitals in China (Wan and Feng, 2015; Li et al., 2018) . According to the National Development Plan for Nursing Care (2016-2020) (China, 2017), the bed-to-nurse ratio should reach 1:0.4 in a noncritical department and 1:2.5-3.0 in a critical department respectively. However, in our study, the bedto-nurse ratio of noncritical departments and critical departments were 1:0.39 (the number of beds and nurses in the noncritical departments were 1178 and 460 respectively) and 1:2.5 (the number of beds and nurses in the intensive care unit were 16 and 40 respectively). To some extent, these results indicates that nurses may be exposed to a high working pressure and they had to spend much more time to undertake busy ordinary and trivial work than on thinking the rationale when practicing, which constrains the horizon and reduces the confidence of participating in research activities (Kelly et al., 2013) .Finally, most of nurses do not have much research pressure and requirements to be principal investigators (McCance et al., 2007) , which did not inspire nurses to participate in research projects. In order to improve nurses' research ability, different forms of training methods are needed to be developed in clinical practice (Friesen and Comino, 2017) . Allowing nurses to read more nursing research articles and increasing their enthusiasm to participate in research projects may be the first effective methods to improve nurses' research ability. Attending journal clubs regularly are essential for nurses to learn about the frontier research knowledge and discover their own learning potential, which can teach them how to critically analyse and synthesize the literature and how to integrate evidence-based nursing into practice through reading and sharing scientific articles (Davis et al., 2014; Westlake et al., 2015) . In comparison with traditional journal club's format, flipped journal club and online journal club are good examples to be advocated to nurse managers which can create a collegial atmosphere that encourage dialogue among all participants and improving nurses' sense to read more scientific articles through hinging upon well-selected articles, incorporation of social media, and small-group discussions (Bounds and Boone, 2018) . At present, there were relatively few studies on how to increasing nurses' engagement in research activities (Mitchell et al., 2015) , but multipronged and team approaches, rather than focusing on developing individuals, had been proved to be useful (Jeffs et al., 2013; Mitchell et al., 2015) . Carrying out on-the-job trainings with participatory action approaches can increase involvement and ownership among clinical nurses (Janssen et al., 2013) . For example, establishing a flexible model that offers mentorship and resources and supports individual nurses' designated role at every stage of the research process can encourage research activities (Mitchell et al., 2015; Renwick et al., 2017) . In addition, launching a series of research workshops that nurses are interested in can also inspire their motivation to participate in research projects (Mitchell et al., 2015) .
Cultivating research culture is also a major measure to be implemented in hospital (Luckson et al., 2018; Begley et al., 2014) . An embracing research culture and environment can be created through providing the relevant critical researchers and support, identifying the importance of research within a department, as well as building an open and harmonious working atmosphere (Moore et al., 2012; Wilkes et al., 2013) . These methods help nurses to build confidence in participating in research project gradually and promote research ability (Cooper and Brown, 2018; Kjerholt and Holge-Hazelton, 2018) . Furthermore, considering the salary and benefit are initiative factors which encourage nurses to participate in research projects, establishing research reward policies, such as increasing payments and giving more opportunities for J. Edu. Res. Rev. / Wang et al. 211 career development, should be emphasized by nursing managers (Akerjordet et al., 2012a; Gullick and West, 2016) .
Limitations
There were some limitations in this study. One was the convince sampling. Despite the large sample size of this study, all of our participants came from a tertiary hospital in one district, resulting in sample selection bias. Second, six trained researchers handed between 20 and 40 questionnaires to the head nurse of each department to facilitate the distribution and data collection. Therefore, a snowball effect may exist in the sampling procedure because the participants had been asked to fill in the questionnaires. Therefore, randomized sampling and selecting a sample from every level hospital are recommended to future studies to generalize the findings.
CONCLUSION
Chinese nurses in tertiary hospitals may lack research ability. Reading more articles on nursing researches and participating in more research projects can help improve research ability.
